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Medical and Neurological Complications During Inpatient Stroke Rehabilitation
Alexander Dromerick, MD; Michael Reding, MD
Background and Purpose We sought to assess the type, frequency, and clinical predictors of neuromedical complications occurring during inpatient rehabilitation after stroke.
Methods One hundred consecutive patient records were reviewed. All medical and neurological complications requiring a physician's order for further evaluation or treatment were recorded.
Results Complications were urinary tract infection (44 cases), depression (33), musculoskeletal pain (31), urinary retention (25), falls (25), fungal dermatitis (24), hypotension (19), diabetes mellitus (16) , hypertension (15) , and other neuromedical problem (194) . The mean±SD numbers of medical and neurological complications per patient were 3.6±2 and 0.6±0.8, respectively. Complications were independently related to both the severity of functional disability as judged by Barthel score (r=-A2, P<.001) and length of rehabilitation hospital stay (r=.54, / > <.001). Cardiac complications were predicted by New York Heart Association class 3 or 4 symptomatology on admission (P<.05). The age, sex, interval from stroke to rehabilitation hospital admission, and ischemic versus hemorrhagic etiology of the stroke were unrelated to the number of complications observed. Thirteen patients required transfer back to an acute-care hospital, one of whom died within 24 hours of transfer. There were no deaths on the rehabilitation unit.
Conclusions We have denned the type and frequency of neuromedical complications during inpatient rehabilitation after stroke. Their frequency varies with the severity of stroke, cardiovascular comorbidity, and length of stay. (Stroke.
1994^5:358-361.)
Key Words • cerebrovascular disorders • epidemiology • morbidity • rehabilitation T he management of medical and neurological complications constitutes a prominent part of inpatient stroke rehabilitation. 1 The quality of care delivered in a medical setting is often assessed based on the number and type of complications that occur. Only three studies have focused on the frequency and spectrum of neuromedical complications during inpatient rehabilitation after stroke. 13 Six studies comment on the frequency of neuromedical complications severe enough to prompt transfer back to an acute-care setting. 16 None have systematically assessed the effect of the interval after stroke, age, type of stroke, extent of functional deficits, severity of antecedent medical comorbidity, severity of neurological injury, and severity of activities of daily living (ADL) functional deficits on the frequency of complications.
Complication rates might also be expected to vary depending on the characteristics of individual rehabilitation units. The background and expertise of the medical and nursing staff on inpatient stroke rehabilitation units vary and dictate the extent of medical instability considered appropriate for admission to a specific unit. The location of the unit, whether freestanding or physically connected to an acute-care hospital, may affect both patient selection and medical management decisions. Thus, any rational assessment of quality of care must compare similar patient populations and similar care settings. Such data are quite limited for inpatient stroke rehabilitation.
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The current study was therefore designed to (1) review the existing literature concerning medical complications during inpatient stroke rehabilitation, (2) present our own experience with medical complications, (3) define patient-specific characteristics that allow comparison of medical complications among different institutions, and (4) suggest new areas of investigation to minimize morbidity and mortality on the stroke rehabilitation ward.
Subjects and Methods
We reviewed the inpatient Burke Rehabilitation Hospital discharge records for 1990 and selected 100 consecutive patients with hemorrhagic or ischemic stroke. Patients with subarachnoid hemorrhage or intracranial surgery were excluded. The diagnosis of stroke in each case was based on clinical history, neurological examination, and computed tomographic or magnetic resonance imaging study.
Previous studies have demonstrated the benefit of assessing patient outcomes based on the extent of motor, somatic sensory, and hemianopic visual deficits produced. 7 -9 Patients with unilateral hemispheric strokes were categorized as having motor deficits only, motor plus somatic sensory deficits, or motor plus somatic sensory plus hemianopic visual deficits. Patients with other combinations of deficits, with bilateral hemispheric involvement, or with infratentorial stroke location were listed as "other." Assessments of neurological impairments were based on bedside neurological examination techniques and have been previously published. 7 They were scored on admission to the rehabilitation unit. Barthel scores were generated by rehabilitation team members unaware of this study. 10 The Burke Rehabilitation Hospital is a freestanding rehabilitation hospital where surgical services and medical intensive care are not available. Admission criteria for stroke require that the patient need assistance with personal care, be able and willing to engage in 3 hours of rehabilitation pro- grams per day, be independent in the community before stroke, not require intravenous medication or hydration, and not require supplemental oxygen or ventilator support. Admission screening and prophylactic treatment protocols, which have been previously published, are used to assess risk for the following complications: pulmonary embolization, thrombophlebitis, ischemic heart disease, congestive heart failure, cardiac arrhythmia, orthostatic hypotension, dysphagia with aspiration, urinary tract infection, urinary retention, pressure sores, shoulder and hand pain, and depression. 1115 Complications were defined as medical or neurological management problems that generated a physician order. Physician orders were reviewed, and all events that required orders for additional evaluation or medical intervention were recorded. Recurrent events such as antihypertensive or insulin dose adjustments were counted as a single medical or neurological management problem.
Data were recorded and analyzed using STATVIEW 512+ (BrainPower Inc, Calabasos, Calif). Statistical evaluations were as described in the Tables and the Figure legend. Table 1 displays demographic information for the 100 consecutive patients meeting selection criteria. Tables 2 and 3 display medical and neurological complications, respectively. Of the 96 patients with complications, 83 were managed on the rehabilitation unit, and 13 required transfer back to an acute-care setting. One patient died within 24 hours of transfer. The causes for transfer to acute care are listed in Table 4 . Six of 10 patients who developed ischemic or congestive cardiac complications were scored as class 3 or 4 on the New York Heart Association scale at the time of rehabilitation hospital admission. 16 Only 4 of 74 patients without a history of cardiac disease or with class 1 or 2 symptomatology developed ischemic or congestive cardiac complications during the course of stroke rehabilitation (* 2 =6.1, P<.05).
Results
There was no significant correlation between the patient's age or interval from stroke to rehabilitation hospital admission and number of complications. No significant differences were found between patients who had ischemic infarcts and those who had hemorrhagic infarcts.
Complications were significantly related to the severity of stroke as judged either by the extent of neurological impairment produced or the admission Barthel score. The correlation between the number of complications and admission Barthel score was -.42 (F<.001) and was still significant after correction for the effect of longer lengths of stay for those with lower Barthel scores (partial correlation = -.22, P<.05). Table 5 lists the frequency of complications for patients with isolated motor deficits versus those with motor plus somatic sensory deficits versus those with motor plus somatic sensory plus homonymous hemianopic visual deficits. The Figure is a linear regression plot of the number of complications per patient versus the admission Barthel score.
Complications were also related to the length of rehabilitation hospital stay (r=.54, P<.001). The association between the number of complications and length of hospital stay remained significant even after correction for admission Barthel score as a covariable (partial correlation coefficient=.44, P<.001).
Discussion
To say "the patient is medically stable and ready for stroke rehabilitation" is inaccurate and misleading. Our data show that the inpatient stroke rehabilitation unit is a medically active service: 96% of patients developed medical or neurological complications requiring a physician's order for further evaluation or treatment, and 13% required transfer back to an acute-care hospital setting. These figures underestimate the need for med- ical and nursing supervision and intervention because only those evaluations performed by a physician that resulted in a physician order were included in our study. Moreover, recurrent events such as insulin or antihypertensive medication adjustments were counted as a single management problem. The nine most common problems (urinary tract infection, depression, musculoskeletal pain, urinary retention, falls, fungal dermatitis, hypotension, diabetes mellitus, hypertension) accounted for 54% of all complications on our service. Given this frequency, admission assessment protocols for the identification and treatment of these commonly encountered problems should be established on each unit. It is not safe to assume that such problems have been detected at the acute-care hospital. Dobkin 1 has observed that nearly half of all patients transferred to his rehabilitation unit had neuromedical complications that either were not previously noted or had been treated and were thought to have resolved.
A number of medical complications that are thought to plague the debilitated stroke patient were rare or absent: pneumonia, pulmonary embolization, myocardial infarction, and bony fractures after falls. We believe this is due to a combination of factors including our admission selection criteria and our use of risk management protocols, as mentioned above. It may also be due to the fact that there was a delay of 37 days from stroke to rehabilitation hospital admission. This seems to be unlikely since there was no correlation between the interval after stroke at which patients were admitted and the number of complications observed (r=.O2, P=NS).
Although patients were resident on a neurological unit, neurological complications were much less frequent (0.6 per patient) than medical complications (3.6 per patient). Depression was the most common neurological complication observed. Depression in the stroke patient is often atypical, with prominent frustration, anger, pessimism, and emotional lability. 17 Most of our patients responded well to antidepressants and the milieu of expectant optimism that pervades the stroke rehabilitation unit.
There are only three published studies concerning the frequency of medical complications during inpatient rehabilitation with which to compare our data. 13 The definition of what constitutes a complication varies for the three studies. Six studies report only the frequency of complications severe enough to require transfer back to an acute-care setting. 16 The data of Dobkin 1 suggest that up to 94% of patients admitted from other institutions during 1985 had neuromedical complications either on admission or during their rehabilitation hospital stay. Fourteen percent required transfer to an acutecare ward. There is no mention of mortality. Dobkin's patients were admitted a mean of 9 days after stroke and remained on the rehabilitation unit a mean of 33 days. The frequency and spectrum of neuromedical complications observed by Dobkin are similar to those in the present study. Analysis of data reported by McClatchie 2 indicates that 56% of his patients developed complications, and 17% required transfer back to an acute-care setting. There were no deaths. McClatchie's patients were admitted a mean of 25 days after stroke and remained on the rehabilitation unit a mean of 58 days. Adler et al 3 noted that 74% of their patients had medical complications, 11% of the total required transfer back to acute care, and none died while on the rehabilitation unit. Their average interval from stroke to rehabilitation hospital admission was 25 days, with an average length of stay of 33 days. Feigenson et al 4 5 published a series of three studies from Burke Rehabilitation Center but did not note the frequency of medical complications other than to state that from 7% to 11% required transfer back to an acute-care setting, and from 0.4% to 2% of patients died on the rehabilitation unit. Feigenson's patients were admitted a mean of 48 days after stroke across the three studies and remained on the inpatient unit a mean of 44 days.
Previous authors have not studied the effect of stroke severity on the frequency of complications during inpatient rehabilitation. We found that the extent of strokerelated neurological impairment was a useful predictor of the number of complications observed. Patients whose deficits included motor, somatic sensory, and hemianopic visual impairments had a significantly greater number of complications than those patients with pure motor hemiparesis. The severity of disability as judged by the admission Barthel score was also related to the number of complications observed on the inpatient rehabilitation unit. These data indicate that comparisons of complication rates on different rehabilitation units must be adjusted to account for differences in the severity of neurological impairment or ADL dysfunction. Linear regression curves such as that shown in the Figure could be used as a means for such comparisons.
Wylie 18 studied the relation between disability after stroke and death during inpatient rehabilitation. A Barthel score of 0 to 10 was associated with a 38% mortality over a mean of 22 weeks. The mortality for patients with a Barthel score of 60 or greater was 5%. Wylie's article was published in 1967, reflecting a rehabilitation environment quite different from our own. He does not provide information concerning the relation between Barthel score and number of complications or need for acute-care transfer.
Our experience suggests that medical and neurological complications are an ongoing and predictable part of inpatient rehabilitation after stroke. Protocols for the prevention, detection, and treatment of commonly encountered problems should be established on each unit. Quality-assurance audits linked to the severity of stroke, cardiovascular comorbidity, and length of stay should allow comparison of the spectrum and frequency of complications, need for acute-care hospital readmission, and mortality from one institution to another. The remarkable frequency of the most common complications (urinary tract infection, depression, and musculoskeletal pain) highlights the need for further investigation into the pathogenesis, prevention, and treatment of these disorders in the stroke patient.
